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THEREFOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the durability <i 



from an ECR plasma CVD device 8 as a second carbon c,w - Iredell 481 

ion supply source to produce a carbon ion. A part of the $ 
carbon ion is supplied to overlap the last stage of vapor 

deposition of the magnetic layer (namely, the last part of the process to form the magnetic 
layer). Thereby, the obtd. magnetic recording medium has a mixed state of the magnetic layer 
and the protective layer. 
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medium having an iron-carbon-oxygen-based magnetic 
layer by partially overlapping the last part of a process to 
form a magnetic layer and the initial part of a process to 
form a protective layer. 



SOLUTION: A gas as the carbon source such as 



and corrosion resistance of a magnetic recording 



methane is supplied to an ECR plasma CVD device 6 to 
produce a carbon ion, which is supplied to a sputtering 
region to form a Fe-C-O-based magnetic layer on a film. 
In this process, a gas as a carbon source is supplied 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the base material which moves in the inside of a vacuum ambient atmosphere, with ion 
assistant vacuum deposition In the manufacture approach of a magnetic-recording medium including the 
process which forms the magnetic layer which contains iron, carbon, and oxygen as a principal 
component, and the process which irradiates carbon ion subsequently to this magnetic layer front face, 
and forms a carbon system protective layer on this magnetic layer The manufacture approach of the 
magnetic-recording medium by which it is overlapping [ the start of the end of the formation process of 
said magnetic layer and the formation process of said protective layer ]-partially characterized. 
[Claim 2] (1) A vacuum chamber and (2) The can roll which has been arranged in this vacuum chamber 
and which conveys a base material, (3) A vacuum evaporationo means to form an iron vacuum 
evaporationo field between the base materials which it is arranged [ base materials ] under this can roll 
and have said can roll top conveyed, (4) The first carbon ion supply means which supplies carbon ion all 
over said vacuum evaporationo field, (5) Oxygen gas installation tubing which supplies oxygen gas all 
over said vacuum evaporationo field, and (6) Between the base materials which have said can roll top 
conveyed in the conveyance path of a base material It has the second carbon ion supply means arranged 
so that a carbon ion irradiation field may be formed by the downstream rather than the vacuum 
evaporationo field of said iron. Said second carbon ion supply means The manufacturing installation of 
the magnetic-recording medium characterized by being arranged so that said carbon ion irradiation field 
may overlap said vacuum evaporationo field and partial target. 

[Claim 3] The said first and second carbon ion supply means is ECR. Manufacturing installation 
according to claim 2 which consists of plasma-CVD equipment. 

[Claim 4] The manufacturing installation according to claim 2 or 3 to which said vacuum evaporationo 
means contains the electron beam generator for irradiating an electron beam in the iron in the hold 
container of the iron which is carrying out opening to said cooling can roll, and this hold container. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a magnetic-recording 
medium, and its manufacturing installation. It is related with the manufacturing installation used for the 
manufacture approach of the magnetic-recording medium of a metal thin film mold and it which have a 
magnetic layer containing iron, carbon, and oxygen in more detail. 
[0002] 

[Description of the Prior Art] The metal thin film mold tape which forms the magnetic layer which 
consists of a metal thin film which does not contain a binder at all on a nonmagnetic base material by 
the wet galvanizing methods made the binder distribute magnetic powder on the film which is a 
nonmagnetic base material, such as the dry type galvanizing methods, such as a spreading mold tape 
which comes to apply a magnetic coating, vacuum evaporation technique and the sputtering method, and 
the ion plating method, and nonelectrolytic plating, is in a magnetic-recording medium, for example, a 
magnetic tape. And magnetic recording in recent years occurs towards the formation of high density 
record, and since a metal thin film mold tape does not contain a binder in a magnetic layer and it has the 
consistency of a magnetic material raised, it is made promising for high density record by it. 
[0003] By the way, as a magnetic material for magnetic layers formed on a nonmagnetic base material 
with a vacuum deposition method etc., the ferromagnetic alloy of Co system, a Co-nickel system, and a 
Co-Cr system is used by the former. However, the pollution problem also has Co, nickel, and Cr in the 
top where both prices are high. Although a price is [ this point and Fe (metal iron) ] satisfactory also in 
the safety of a public nuisance at a low price, low [ coercive force indispensable to high recording 
density ], there is a fault that corrosion resistance is low and a charge of magnetic layer material 
replaced with a Co-nickel system, a Co-Cr system, and Fe is desired. In addition, in order to raise 
recording density, the contact relative velocity of a tape and a head tends to become quick. However, in 
the present condition, sufficiently satisfying endurance is not acquired about the magnetic layer of a 
metal thin film mold. 

[0004] It is Fe-C-0 by the vacuum deposition by the so-called ion assistance which sets the subject of 
the metal which constitutes a magnetic layer to Fe anxious about environmental pollution which is not 
by the low price from such a situation, ionizes gas and these mixed gas, such as oxygen, nitrogen, a 
carbon dioxide, and methane, and irradiates during vacuum evaporationo of Fe in order to form the 
magnetic layer which has corrosion resistance. A system and Fe-N-0 To form magnetic films, such as a 
system, is try. 

[0005] Moreover, endurance and its corrosion resistance being bad if the magnetic layer of a metal thin 
film mold remains as it is, since the metal has only adhered to the base material, applying lubricant in 
order to improve this, or preparing a nonmagnetic protective layer is performed. Especially as a 
protective layer, forming carbon system protective layers, such as diamond-like carbon, attracts 
attention. 
[0006] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/20/2006 



JP,09-212858,A [DETAILED DESCRIPTION] 



Page 2 of 5 



[Problem(s) to be Solved by the Invention] However, also although it is called the magnetic layer which 
the use under severer conditions was made and was formed by the above ion assisting methods, 
sufficient endurance may not be attained by the end of today. Moreover, even when carbon system 
protective layers, such as diamond-like carbon, are formed, adhesion with a magnetic layer may become 
inadequate and the expected improvement effectiveness in endurance may not be acquired. Then, 
especially this invention aims at raising further the endurance of the magnetic-recording medium which 
has the magnetic layer formed by the ion assisting method. 
[0007] 

[Means for Solving the Problem] this invention persons came to complete a header and this invention 
for the endurance of a magnetic-recording medium becoming better by forming a carbon system 
protective layer by the specific approach on the magnetic layer of the iron formed of ion assistant 
vacuum evaporationo, carbon, and an oxygen system. 

[0008] This invention on the base material which moves in the inside of a vacuum ambient atmosphere 
namely, with ion assistant vacuum deposition In the manufacture approach of a magnetic-recording 
medium including the process which forms the magnetic layer which contains iron, carbon, and oxygen 
as a principal component, and the process which irradiates carbon ion subsequently to this magnetic 
layer front face, and forms a carbon system protective layer on this magnetic layer The manufacture 
approach of the magnetic-recording medium by which it is overlapping [ the start of the end of the 
formation process of said magnetic layer and the formation process of said protective layer ]-partially 
characterized is' offered. Here, though other elements are included excluding any elements other than 
these three at all saying "let iron, carbon, and oxygen be principal components", that amount is a minute 
amount very much, and it means that it is the concentration of extent which does not influence this 
invention expected effectiveness. 

[0009] Moreover, this invention is (1). A vacuum chamber and (2) The can roll which has been arranged 
in this vacuum chamber and which conveys a base material, (3) A vacuum evaporationo means to form 
an iron vacuum evaporationo field between the base materials which it is arranged [ base materials ] 
under this can roll and have said can roll top conveyed, (4) The first carbon ion supply means which 
supplies carbon ion all over said vacuum evaporationo field, (5) Oxygen gas installation tubing which 
supplies oxygen gas all over said vacuum evaporationo field, and (6) Between the base materials which 
have said can roll top conveyed in the conveyance path of a base material It has the second carbon ion 
supply means arranged so that a carbon ion irradiation field may be formed by the downstream rather 
than the vacuum evaporationo field of said iron. Said second carbon ion supply means The 
manufacturing installation of the magnetic-recording medium characterized by being arranged so that 
said carbon ion irradiation field may overlap said vacuum evaporationo field and partial target is offered. 
Below, this invention is explained. 

[0010] The [manufacture approach of this invention] The manufacture approach of this invention is Fe- 
C-0 by the so-called ion assistant vacuum deposition in a vacuum ambient atmosphere. A system 
magnetic layer is formed, subsequently to this magnetic layer front face carbon ion is irradiated, a 
carbon system protective layer is formed on this magnetic layer, and it considers as the overlapping [ the 
start of the end of the formation process of a magnetic layer and the formation process of a protective 
layer ]-partially description. A magnetic layer and a protective layer are formed in the same vacuum. 
[001 1] [Manufacturing installation of this invention] In this invention, a magnetic-recording medium is 
manufactured by the equipment possessing the carbon ion supply means for ion assistant vacuum 
evaporationo, the carbon ion supply means for protection stratification, and the oxygen gas installation 
means used if needed. 

[0012] Namely, (1) A vacuum chamber and (2) The can roll which has been arranged in this vacuum 
chamber and which conveys a base material, (3) A vacuum evaporationo means to form an iron vacuum 
evaporationo field between the base materials which it is arranged [ base materials ] under this can roll 
and have said can roll top conveyed, (4) The first carbon ion supply means which supplies carbon ion all 
over said vacuum evaporationo field, (5) Oxygen gas installation tubing which supplies oxygen gas all 
over said vacuum evaporationo field, and (6) Between the base materials which have said can roll top 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/20/2006 



JP,09-212858,A PET AILED DESCRIPTION] 



Page 3 of 5 



conveyed in the conveyance path of a base material It has the second carbon ion supply means arranged 
so that a carbon ion irradiation field may be formed by the downstream rather than the vacuum 
evaporationo field of said iron. Said second carbon ion supply means It is the manufacturing installation 
of the magnetic-recording medium characterized by being arranged so that said carbon ion irradiation 
field may overlap said vacuum evaporationo field and partial target. The first and second carbon ion 
supply means is ECR. Plasma CVD Equipment is desirable. 

[0013] A vacuum evaporationo means can contain the electron beam generator for irradiating an 
electron beam in the iron in the hold container (for example, crucible) of the iron which is carrying out 
opening to the cooling can roll, and this hold container. 

[0014] According to the manufacturing installation of this invention, from the first carbon ion supply 
means, it is Fe-C-O. Although the carbon ion for forming a system magnetic layer is supplied and the 
carbon ion for forming a carbon system protective layer is supplied from the second carbon ion supply 
means The second carbon ion supply means is arranged so that the carbon ion irradiation field formed 
by the second carbon ion supply means concerned may overlap an iron vacuum evaporationo field and 
an iron partial target. 

[0015] Moreover, this equipment can possess the shield which regulates a vacuum evaporationo field, 
and the component which applied to well-known ion assistant vacuum evaporationo equipments, such as 
a **** roll, a winding roll, etc. of a base material, correspondingly as a conveyance means. 
[0016] 

[Embodiment of the Invention] It is characterized by for said magnetic layer and said protective layer to 
have united the magnetic recording medium of this invention manufactured by above approach and 
equipment through the transition region with a thickness of 30-50A where carbon concentration changes 
gradually in the magnetic recording medium which has a base material, the magnetic layer which 
contains the iron, the carbon, and the oxygen which were formed on this base material as principal 
components, and the carbon system protective layer formed on this magnetic layer. 
[0017] The magnetic-recording medium of this invention is Fe-C-O. The system magnetic layer and the 
carbon system protective layer have united through a transition region. Although there is no clear 
boundary of a magnetic layer and a carbon system protective layer, the magnetic-recording medium of 
this invention is characterized by both layers having united through the transition region with a thickness 
of 3 0-5 OA where carbon concentration changes gradually, its binding property of a magnetic layer and a 
carbon system protective layer improves by this, and its endurance of a magnetic-recording medium 
improves more. It sets to the magnetic-recording medium of this invention, and is Fe-C-O first. All over 
the transition region to the protective coat out of a system magnetic layer, it takes toward a surface (it 
keeps away from a base material), and increases gradually, carbon concentration becomes fixed as a 
surface is approached, and carbon concentration serves as a thin film which makes carbon a subject, and 
can function as a protective layer. 

[0018] Fe-C-O The thickness of a system magnetic layer has desirable 200 - 10000 **, and it is 400- 
4000A more preferably. Moreover, Fe in this magnetic layer, C, and O Concentration (atomic %) is 
Fe:C. : It is the range of 0=50-90:3-40:3-40. Moreover, carbon system protection layer thickness has 
desirable 20 - 200 **, and it is 50-150 ** more preferably. 

[0019] Drawing 1 explains the manufacture approach of the magnetic-recording medium of this 
invention. For a **** roll and 3, as for a cooling can roll and 5, a winding roll and 4 are [ one / a 
vacuum chamber and 2 / a film and 6 ] shields for an electron gun and 10 to regulate a crucible and for 
the second carbon ion supply means and 9 regulate [ the first carbon ion supply means and 7 ] the 
vacuum evaporationo range of a film 5 in oxygen installation tubing and 8, as for 1 1 among drawing 1 . 
The vacua is maintained in the vacuum chamber 1 by the vacuum system which is not illustrated. A film 
5 is rolled round by the winding roll 3 through the cylinder-like can roll 4 from the **** roll 2. Under 
the can roll 4, a crucible (for example, MgO make) 10 is placed, iron (for example, purity 99.95% of Fe) 
is held into this, and an electron beam is irradiated from an electron gun 9 to Fe side in this crucible 10. 
Thereby, the heating evaporation of the Fe is carried out. At the time of vacuum evaporationo of Fe, the 
first carbon ion source of supply 6 is arranged so that carbon ion may be perpendicularly irradiated to 
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the vacuum evaporationo side of a film 5. At drawing 1 , it is ECR as a carbon ion supply means. 
Plasma CVD Equipment is used. ECR Plasma CVD Equipment is equipment which impresses 
microwave to material gas, plasma-izes gas, is made to generate active species (ion, radical), and forms 
a thin film in the specified substance, and can be used also as an ion gun. This ECR Plasma CVD The 
gas used as a carbon source, for example, methane etc., is supplied to equipment 6, and carbon ion is 
made to generate, and this is supplied in a vacuum evaporationo field, and oxygen gas is supplied in a 
vacuum evaporationo field from the oxygen gas installation tubing 7, and it is Fe-C-0 on a film. A 
system magnetic layer is formed. ECR which is the second carbon ion source of supply in that case 
Plasma CVD The gas which serves as a carbon source like the above with equipment 8 is supplied, it 
produces and cheats out of carbon ion, and some carbon ion is supplied so that the vacuum evaporationo 
end-of-region rate (namely, end of the formation process of a magnetic layer) of said magnetic layer 
may be overlapped partially. The magnetic-recording medium which the magnetic layer which is the 
description of this invention, and the protective layer united by this is obtained. 
[0020] Polyester like polyethylene terephthalate and polyethylenenaphthalate as an ingredient of a base 
material; they are polyolefines, such as polyethylene and polypropylene.; Cellulosic; polycarbonate; 
polyvinyl chloride; polyimide, such as cellulose triacetate and cellulose diacetate; plastics, such as 
aromatic polyamide, etc. is used. The thickness of these base materials is about 3-50 micrometers. 
[0021] It is the thickness which uses carbon black as a principal component further in the field where it 
is desirable to form the lubricating layer which consists of fluorine system lubricant, such as a 
lubricating layer with a thickness of about 2-50A, especially a perfluoro polyether, on a carbon system 
protective layer, and it is opposite to the field in which a magnetic layer is formed. An about 0.1-1.0- 
micrometer back coat layer etc. may be prepared. A well-known thing can use conventionally the raw 
material which forms these layers suitably. Moreover, a back coat layer may make metals, such as a Cu 
Al alloy, vapor-deposit, and may be formed. 
[0022] 

[Example] Although an example explains this invention below, this invention is not limited to these 
examples. 

[0023] Example 1 (1) Manufacture PET of a magnetic-recording medium On a film, it is Fe-C-O. The 
magnetic layer of a system was formed, the carbon system protective layer, the lubricating layer, and the 
back coat layer were formed further, and the magnetic film was manufactured. The formation conditions 
of each class etc. are as follows. It is PET with a thickness of 6 micrometers to the ion assistant slanting 
vacuum evaporationo equipment shown in drawing 1 . Setting a film 5 and making it run at the rate of 
per minute 2m An electron gun 8 is operated, the iron in a crucible (output of 30kW) 10 is evaporated, 
and it is PET. While making an iron grain child vapor-deposit on a film 5 ECR which has the magnetic 
field of 875G in the interior Plasma CVD To equipment 6, 400W, 2.45GHz Introduce microwave and 
methane is supplied to this equipment 6 (flow rate 40SCCM). Carbon ion is made to generate and it is 
PET. Carbon ion is irradiated towards the iron vacuum evaporationo field of a film 5, and an iron 
vacuum evaporationo field is made to carry out aeration (flow rate 20SCCM) of the oxygen gas more 
nearly further than the oxygen gas installation tubing 7. Moreover, it has the magnetic field of 875G in 
the interior. ECR plasma CVD To equipment 8, they are 600W and 2.45GHz. Introduced microwave, 
and supplied benzene to this equipment 8 (flow rate 15SCCM), and carbon ion was made to generate, 
and it irradiated so that some carbon ion might be supplied to the part of an iron vacuum evaporationo 
end-of-region rate (end of the formation process of a magnetic layer). Thus, Fe-C-O The thin film which 
the system magnetic layer and the carbon system protective layer united through the transition region 
was formed. 

[0024] Then, with the die coating method, applied the coating which it diluted [ coating ] and distributed 
the perfluoro polyether (FOMBLIN Z DOL, product made from MONTEKACHINI) so that it might 
become a fluorine system inactive liquid (FURORINATO FC-77, Sumitomo 3M, Inc. make) with 0.05 
% of the weight on the protective layer so that desiccation thickness might become 15 A, and it was 
made to dry by 105 **, and the lubricating layer was formed. Moreover, PET It is desiccation thickness 
0.5 by the die coating method about the coating for back coats which makes a field opposite to the 
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magnetic layer side of a film come to distribute carbon black of 10-20nm of mean diameters in the 
binder resin of an urethane prepolymer and vinyl chloride system resin. It applied so that it might be set 
to mum, and it dried, and the back coat layer was formed. By the above, it is Fe-C-O. The film with 
which the system magnetic layer, the protective layer, the lubricant layer, and the back coat layer were 
formed is cut out to 8mm width of face, and it is 8mm VTR. The ** cassette case was loaded and 8mm 
video tape was obtained. 

[0025] (2) About 8mm video tape obtained by the performance-evaluation above, the still endurance and 
corrosion resistance were evaluated by the following approaches. The result is shown in Table 1 . In 
addition, the thickness (overall thickness on a base film), coercive force, and saturation magnetic flux 
density of this magnetic tape were shown in Table 2. 

** Still endurance still endurance is commercial high band 8mmVTR. It converts and is 10MHz. The 
fall (dB) of the output when comparing, before and after outputting for trial still playback mode 10 
hours estimated. 

** The rate of degradation (%) of the saturation magnetic flux density (Bs) after saving 8mm video tape 
for one week under the conditions of 60 degrees C and 90%RH estimated corrosion-resistant corrosion 
resistance. 

[0026] ECR which is the second carbon ion supply means in example of comparison 1 example 1 
Plasma CVD It is PET like an example 1, without operating equipment 8. It is Fe-C-O on a film. The 
system magnetic layer was formed. Subsequently, it is ECR of drawing 2 on this magnetic layer. Plasma 
CVD To equipment (internal magnetic field 875G) 8\ they are 600W and 2.45GHz. Introduced 
microwave, and supplied benzene to this equipment (flow rate 15SCCM), carbon ion was made to 
generate, and the carbon system protective layer was formed on the magnetic layer. Others 
manufactured the magnetic film like the example 1, and performed the same evaluation as an example 1. 
The result is shown in Table 1 . In addition, the thickness (overall thickness on a base film), coercive 
force, and saturation magnetic flux density of this magnetic tape were shown in Table 2. 
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[0029] As for the above-mentioned result, the magnetic tape of magnetic properties of the example 1 of 
a comparison is almost equivalent, and the magnetic tape of an example 1 also shows that endurance and 
corrosion resistance are improving more in the example 1. 
[0030] 

[Effect of the Invention] According to this invention, the endurance of a magnetic-recording medium 
and corrosion resistance which have the magnetic layer of an iron-carbon-oxygen system improve. 
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it. nm*mWC^t>*i>&<{*i/Ti'X HMf&icJ: 
UFe-C -0 *BH£JI*»J*U K^-C*BtttJl*Bifc 

■*-St>©-C*>*J» «ttl©^$Ig©ii&*>>) i&&S© 
[0011] (#3§9!©®i;ig£» *»WK33V^. m 

matt. immf»amn»m^*^immsit. 

j£ CTffi V > 5 8£i5§#* »A#S t «r JWIf 5 3MK 4. 9 
[0 0 12] EP*>, (1) JteSf-r^<t, (2) ttXSS*- 
(3) tt^ + ^n-A'OTJSffcEKSit, fltjia^-rv 
fc,' (4) HWE««««f K«»>f*vSr 

(wei-sjs-wtft^^^iftj&^afc. (5) «neiK«« 

««f»fcMlilf^«r«6+6»»i!f^WAl ! i:» (6) 
ft©&&«8& (C*3 V %T lifFiB* ■* V n -A-±£8R& $ ft£ 

5 4 ? lag £ ft 5 r t £ 1- s atftfefttttt 

(4, ECR 7*5X-7CVD SlgaW*U\, 

[0013] mmmmtt. »»*+^n-A*:stuTii 



[0 0 14] *891©ftiB$1B.i;:J:*i<l2> *-©«*W 
fettFe-C -0 »8tttJI«r»*-f*fc» 
©&^*>riS«&$Jv WrotftJU'f 

[0 0 15] *fc, &£ttf4, ^^««r«»JT5aS 
[0 0 16] 

t. mmvm±.\£&i$.2tiitm%&mmk%:Gi-zm 

fc»fci-5JP*30~60A«a»««*^L 
TK-a- UT V ^ r t t + 3 1 ©Tifc 5 „ 
[0017] #3§9?©BJ:^iE«i:«fti4, Fe-C -0 
ttJI t MffXftWI t riSg#$j# t T LT V * 5 
■b©Tfc5 0 *^^©«^fe«K^H, BSttSi:^*^ 

1- ^ j» $ 3o~5o a <r>w»w$. l t mm # u t ^ 

5rt«r«f«ti-St©T&?), rjtKioatttitw 
i^^«SS©ife*tt-aS[S]±L, ^IE^ft©BAtt*s 

■f, Fe-C -o jmm*frbMOr>vM»Wtift'ii 
ti-T#*(ci#SPL, *Jlt!:ifi-3< fcojKT«*»*^- 

®.m.-t*>z.t&~ea<z>. 

[0 0 18] Fe-C -0 ^«<41©I?:$(4200 ~10000 
A^*L<, i9»SL<tt400~4000AT*)5. * 
fc, tt*ttJB'P©Fe, C , 0 (W-T-%) tt, Fe : C 

:0=50~90: 3~40: 3 ~40©«illT*>5 <> 
^{%SIS©1I^(420~200 Aas»*L<, i'9»*L< 
(450~150 AT&^o 

[0019] *s^©atftGftftflc©S&3r&*H 1 
iURW+S. lit liaaft^, 2l4#ffln 
-/K 3Wt**n— /K 4li^tyti-;K 5(47 

*, 8 (MB-©**-f 9(4m-7-@E. lOtt 

/uyjR, 11147-f/UA 5^©^#teffi*Sffl|-f 5fc*© 

tdJ:t)K^liaS|tSf$nTV>5„ 7-fA'A5tt, 

n — /w 2 A^fe B fSi^© * -Y V n — 4 SrST n — /P 

3IC^ffP>n2).o ^-^^o-/W4©T*(-l4, A'yjJ? 
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m mwfrti. z<dwz& m^m& 

99.95%(DFe) *5lt2S$n. ^<Djvy tflOftOTeSlCSf 

■i^m^Sct UTECR X7X-7CVD JSg^ffl^bn 
T^5„ ECR X7X-7CVD &gte, S^l-^lc-vr^n 
&£l^;!HlLT#*£:/7X^ftU£tt« W*'s. 9*J 

9, JUr^mt LTt^ffl-CtSo KECR :/7X-tcvd 
St« 6 «*tfy*i'**tt#Uft 

mwxgA* 7 frbWtm%*zmmffi$.Mz.mii u 

7-</WA±|CFe-C -0 3«ttJe«r«j&-T-S. 

m-ff>&m'f*^m%m-ehZECR t^x-^cvd aggs 
k * 9 iiiifB t \zmm £ * s * 

*ttJi©»*xa©*t>9) 5 

[0 0 2 0] 5.&#<D#&k LTfi, *^ifl/y7l/ 

-Y*$<D-t>w-*ffiMW ; h ; sKU 

[0 0 2 1] A*3Rfl»J|±lC». J*& 2~50Ag£<£> 
*IW!ia»e>4SH»lSr»riWS©as#*U<, ttttJI^ 
±^t-f*J?$ 0.1M.O)imgtffl/^?3-hg 

cu - ai ttT»j* L r t> J: v \, 

[0 0 2 2] 

[00 2 3] Hi&Wl 1 
(1) 8*$«E»«Efc<0j!l3i 

PET 7-fWil: i Fe-C -0 ^ODflSttSSr^fife U E 

$ 6 ju m<OPET 7 >f /UA 5 iSr-fe j/ h L x #^2m<75jSS 
■CifetTi**fc#e>, «^-0E8Sr^»$-frr (tH7330kW) 
^y#10rt<OftSr^3g$-fr, PET 7^^A5ll:ft^ 



rt»fc875G©*»«r#oECR 7*7 
X-rCVD ^g6»C, 400W, 2.45GHz WW ^ njKSr^A 
U l.o^igg6lc^^^^Srtt*&U (gfcl:40SCC 
M) , ^-f3i->^^*L*PET 7^/W*5<7>«lc?&# 

7 £*)mitfx&&m%&mzm%. «i2osccM) 
s„ ftn^s75G<Dmm%&^ ecrx^x-^cvd m 

g8l£, 600W N 2.45GHz (D-v-f ^ njg^A U fioi 
3£g8(;i'<>'-t?i'£r{fe&L. (Mftl5SCCM) , 

fcflMtLfc. iOj^KUT, Fe-C -0 ^JBttJIt* 

[0 0 2 4] -t<£>^ ^-7^n^!Jai-7 l /W(F0MBL 
IN Z D0U *V?#*-=tt«D *7 

(7cyt-h Fc-77, tt^y-oiA«s:#as) s 

SSJbfc&fcU 105 icc««s*r»itJl«r»»*t 
Tii, PET 7^/PA<73«ttS®i:l4K*f^Elc, ¥ 
*9*i^llO~20nm<7)7J— #77*7 5-^^7^ VT'U'sK !> 

LT/^^a- HSr^Ufc. ±12JCJ:9, Fe-C - 

j££*X;fc7^Ui*£8iiiii)rai;:&»rU 8mmVTR fflTJ-fe-y 
h -7— xKmm LT 8 Dimlfr ^"7 i -7 , S:#fc„ 
[0 0 2 5] (2) ttteiFtt 

^f-yW-BAtttt, rfilS©^^'r/^VK8IIlmVTR ^Kitt, 

iomhz m**ftmx?jm±*-h'iommft5m&-ctt 

mLtctif<Dmt>(r>&T (dB) -cffffiLfc,, 

iawfi^tfc*©ia»«3R«flf (bs) ©siMis* (%) 

[0 0 2 6] JtliE^J 1 

1 {w*5V>TJBr.©^*W , ^VttH^at?*>5ECR 
7-7X-7CVD 36K8«rfHB$W;:SliM!ll tH»CL 
TPET 7-f^^±Jc:Fe-C -0 ^«6ttSSr^Lfc. ^ 
VT% CO<Kttl±l^, E2©ECR 7°yX-7CVD Kfi 

(rtJfP^Jg875G) 8' !C, 600W> 2.45GHz ©-^-I'^oiS 

^IAU loMl^yfy^ML (JBS15SCC 
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/V'AfctttU Until fcm«0>Wffl*fT*ofc. 
[0 0 2 7] 
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[00 2 9] ±B©is**»e>» 1 ©K^r-^t 
[00 3 0] 

[0 l ] raH0MBMK**9Gfti-£ttfte-fl* 

[0 2] ECR T^X-vCVD ««r^-t-|»H 

1 JKft>/< 
5 

6 S5-OECR y^XvCVD $£@ 

7 sesi^^^At 

8 18 ~ CD ECR T^X-rCVD &B 
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